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IMAGING APPARATUS, A DRIVE 
MECHANISM AND A METHOD OF DRIVING 

THE MECHANISM 

This patent application claims priority based on a J apa 
nese patent application, H11-258090 ?led on Sep. 10, 1999, 
the contents of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an imaging apparatus, a 
drive mechanism and a method of driving the mechanism. 
More particularly, the present invention relates to a drive 
mechanism driving a lens and a diaphragm by a driving 
force supplied by a single drive source, a method of driving 
the mechanism, and an imaging apparatus including the 
drive mechanism. 

2. Description of the Related Art 
A drive mechanism that provides a driving force gener 

ated by a single drive source for driving a lens and a 
diaphragm is disclosed in Japanese Patent Application Pub 
lication No. H5-40883. This drive mechanism is provided by 
a motor that can supply a driving force capable of rotating 
tWo Ways, a rotation member attached to a ?xed portion in 
an optical lens device in a rotatable manner, and a transmit 
ting means transmitting the rotation force from the motor to 
the rotation member and a lens barrel placed on a predeter 
mined position inside the rotation member Which holds a 
lens Which is to be moved. The drive mechanism further 
includes: a converting means provided betWeen the rotation 
member and the lens, converting the rotation motion to a 
liner motion by transmitting the rotation force of the rotation 
member to the lens barrel via a predetermined friction force 
to linearly move the lens barrel; a conventional diaphragm 
mechanism attached to the lens barrel and formed With a 
diaphragm drive member protruding outWardly, controlling 
a plurality of diaphragm blades formed inside the diaphragm 
mechanism to open and close; and a protruding portion 
protruding from the ?xed portion, freely connected to the 
diaphragm drive member in the direction of the optical aXis 
of the lens, the protruding portion being a fulcrum in the 
rotational direction. 

HoWever, the lens starts moving after an idle time caused 
by the diaphragm drive member, thus, the start of movement 
of the lens delays for the idle time With respect to the 
transmission of the driving force. Furthermore, as the rota 
tional movement of the rotation member is converted to 
linear movement of the lens barrel, a shift of the optical aXis 
caused by the rotation of the rotation member may result in 
inaccuracy of the focussing position. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a drive mechanism driving a lens and a diaphragm 
by a driving force supplied by a single drive source, a 
method of driving the mechanism, and an imaging apparatus 
including the drive mechanism, Which overcome the above 
issues in the related art. This object is achieved by combi 
nations described in the independent claims. The dependent 
claims de?ne further advantageous and eXemplary combi 
nations of the present invention. 

According to the ?rst aspect of the present invention, a 
drive mechanism for moving a lens and adjusting a dia 
phragm using a driving force supplied by a single drive 
source, comprises a transmission mechanism capable of 
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2 
taking a ?rst transmitting condition by Which the driving 
force is transmitted for both adjusting the diaphragm and 
moving the lens, and a second transmitting condition by 
Which the driving force is transmitted for either adjusting the 
diaphragm or moving the lens; Wherein both the lens and the 
diaphragm are driven While the drive source is supplying the 
driving force to the transmission mechanism taking the ?rst 
transmitting condition, and either the lens or the diaphragm 
is driven While the drive source is supplying the driving 
force to the transmission mechanism taking the second 
transmitting condition. 
The transmission mechanism may include a slip mecha 

nism provided betWeen the drive source and at least one of 
the diaphragm and the lens, the slip mechanism transmitting 
the driving force to at least one of the diaphragm and the lens 
via a frictional force generated by the slip mechanism While 
the drive source is supplying the driving force to the 
transmission mechanism taking the ?rst transmitting 
condition, and disconnecting transmission of the driving 
force to at least one of the diaphragm and the lens by 
slipping betWeen the driving source and the at least one of 
the diaphragm and the lens While the drive source is sup 
plying the driving force to the transmission mechanism 
taking the second transmitting condition. 
The drive mechanism may further include a lens moving 

mechanism moving the lens along an optical aXis of the lens, 
the drive source and the lens moving mechanism being 
connected Without the slip mechanism therebetWeen, and the 
drive source and the diaphragm being connected via the slip 
mechanism, the slip mechanism disconnecting transmission 
of the driving force to the diaphragm by slipping betWeen 
the driving source and the diaphragm and transmitting the 
driving force to the lens While the drive source is supplying 
the driving force to the transmission mechanism taking the 
second transmitting condition. 
The diaphragm may comprise: a diaphragm plate adjust 

ing luminous energy applied to the lens; and a position 
restrictor restricting a movement range of the diaphragm 
plate such that the diaphragm plate 50 can only move as 
necessary for adjusting the diaphragm, Wherein the slip 
mechanism may be provided betWeen the drive source and 
the diaphragm plate, and the slip mechanism disconnects 
transmission of the driving force to the diaphragm by 
slipping betWeen the driving source and the diaphragm When 
the position restrictor restricts movement of the diaphragm 
plate. 

The drive source may supply the driving force to either a 
forWard driving direction or a backWard driving direction, 
the lens moving mechanism may include a mechanism 
moving the lens along the optical aXis thereof in accordance 
With the driving direction of the driving force, and the 
diaphragm mechanism may include a mechanism moving 
the diaphragm plate betWeen a ?rst position to a second 
position, both provided Within the moving range in accor 
dance With the driving direction of the driving force. 
The lens moving mechanism may move the lens Within a 

moving range including a ?rst range necessary for moving 
the lens to focus on a subject, and a second range necessary 
for moving the lens in order for the diaphragm plate to move 
from the ?rst position to the second position or from the 
second position to the ?rst position of the lens. 
The drive source may supply the driving force until the 

lens moves to the focussing position, further supplies the 
driving force, in a same direction, for a movement amount 
necessary for having the diaphragm plate move from the ?rst 
position to the second position, or from the second position 
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to the ?rst position, and supplies the driving force, in an 
opposite direction from the same direction, for the move 
ment amount necessary for changing, When the driving 
direction of the driving force for moving the lens to a 
focussing point Where the lens is focused on the subject and 
the driving direction of the driving force for moving the 
diaphragm plate to a desired either the ?rst position or the 
second position, are not same. 

The drive source may supply the driving force until the 
lens moves to the focussing position, When the driving 
direction of the driving force for moving the lens to a 
focussing point Where the lens is focused on the subject and 
the driving direction of the driving force for moving the 
diaphragm plate to desired either the ?rst position or the 
second position, are same. 

The diaphragm plate may be formed With a plurality of 
apertures each having different diameters, the diaphragm 
plate being moved by the drive source supplying the driving 
force until the lens moves to the focussing position, further 
supplying the driving force in a same direction for a move 
ment amount necessary for having a desired aperture from 
among the plurality of apertures overlie a predetermined 
position, and supplying the driving force in an opposite 
direction from the same direction for the movement, such 
that light is applied to the lens through the desired aperture. 

According to the second aspect of the present invention, 
a method of driving for moving a lens and adjusting a 
diaphragm by a driving force supplied by a single drive 
source, comprises: driving the lens and the diaphragm While 
the drive source is supplying the driving force to the 
transmission mechanism, taking a ?rst transmitting condi 
tion by Which the driving force is transmitted for both 
adjusting the diaphragm and moving the lens, and driving 
either the lens or the diaphragm While the drive source is 
supplying the driving force to the transmission mechanism 
taking the second transmitting condition, by Which the 
driving force is transmitted for either adjusting the dia 
phragm or moving the lens. 

According to the third aspect of the present invention, a 
method of driving for moving a lens to a focussing point 
Where the lens is focussed on a subject and adjusting a 
diaphragm based on brightness of the subject, comprises: 
determining a condition for the diaphragm used for photo 
graphing the subject by detecting brightness of the subject, 
detecting the focussing position; and judging Whether a ?rst 
driving direction for moving the lens to the focussing 
position and a second driving direction for moving a dia 
phragm plate shutting out light to be applied to the lens to 
either a ?rst position or a second position, are same; the 
method further comprising, When the driving directions are 
same, supplying the driving force for moving the lens to the 
focussing position the method further comprising, When the 
driving directions are not same, supplying the driving force 
until the lens moves to the focussing position, further 
supplying the driving force, in a same direction, for a 
movement amount necessary for having the diaphragm plate 
move from the ?rst position to the second position, or from 
the second position to the ?rst position, and supplying the 
driving force, in an opposite direction from the same 
direction, for the movement amount necessary for changing. 

According to the fourth aspect of the present invention, 
An imaging apparatus for photographing a desired subject, 
comprising: an imaging unit forming an image of the 
subject; a lens imaging the subject on the imaging unit; a 
diaphragm adjusting luminous energy applied to the lens; 
and a drive mechanism moving the lens and adjusting the 
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4 
diaphragm by a driving force supplied from a drive source; 
Wherein the drive mechanism comprising a transmission 
mechanism capable of taking a ?rst transmitting condition 
by Which the driving force is transmitted for both adjustment 
of the diaphragm and movement of the lens, and a second 
transmitting condition by Which the driving force is trans 
mitted for either adjustment of the diaphragm or movement 
of the lens; and both the lens and the diaphragm are driven 
While the drive source is supplying the driving force to the 
transmission mechanism taking the ?rst transmitting 
condition, and either the lens or the diaphragm is driven 
While the driving source is supplying the driving force to the 
transmission mechanism taking the second transmitting con 
dition. 

The transmission mechanism may include a slip mecha 
nism provided betWeen the drive source and at least one of 
the diaphragm and the lens, the slip mechanism transmitting 
the driving force to at least one of the diaphragm and the lens 
via a frictional force generated by the slip mechanism While 
the drive source is supplying the driving force to the 
transmission mechanism taking the ?rst transmitting 
condition, and disconnecting transmission of the driving 
force to at least one of the diaphragm and the lens by 
slipping betWeen the driving source and the at least one of 
the diaphragm and the lens While the drive source is sup 
plying the driving force to the transmission mechanism 
taking the second transmitting condition. 
The drive mechanism may further include a lens moving 

mechanism moving the lens along an optical aXis of the lens, 
the drive source and the lens moving mechanism being 
connected Without the slip mechanism therebetWeen, and the 
drive source and the diaphragm being connected via the slip 
mechanism, the slip mechanism disconnecting transmission 
of the driving force to the diaphragm by slipping betWeen 
the driving source and the diaphragm and transmitting the 
driving force to the lens While the driving source is supply 
ing the driving force to the transmission mechanism taking 
the second transmitting condition. 
The diaphragm may comprise: a diaphragm plate adjust 

ing luminous energy applied to the lens; and a position 
restrictor restricting a movement range of the diaphragm 
plate such that the diaphragm plate 50 can only move as 
necessary for adjusting the diaphragm, Wherein the slip 
mechanism may be provided betWeen the drive source and 
the diaphragm plate, and the slip mechanism disconnects 
transmission of the driving force to the diaphragm by 
slipping betWeen the driving source and the diaphragm When 
the position restrictor restricts movement of the diaphragm 
plate. 

The drive source may supply the driving force in either a 
forWard driving direction or a backWard driving direction, 
the lens moving mechanism may include a mechanism 
moving the lens along the optical aXis thereof in accordance 
With the driving direction of the driving force, and the 
diaphragm mechanism includes a mechanism moving the 
diaphragm plate betWeen a ?rst position to a second 
position, both provided Within the moving range in accor 
dance With the driving direction of the driving force. 
The lens moving mechanism may move the lens Within a 

moving range including a ?rst range necessary for moving 
the lens to focus on a subject, and a second range necessary 
for moving the lens in order for the diaphragm plate to move 
from the ?rst position to the second position or from the 
second position to the ?rst position of the lens. 
The drive source may supply the driving force until the 

lens moves to the focussing position, further supplies the 
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driving force, in a same direction for an amount necessary 
for having the diaphragm plate move from the ?rst position 
to the second position, or from the second position to the ?rst 
position, and supplies the driving force in an opposite 
direction from the same direction for the amount necessary 
for changing, When the driving direction of the driving force 
for moving the lens to a focussing point Where the lens is 
focused on the subject and the driving direction of the 
driving force for moving the diaphragm plate to desired 
either of the ?rst position or the second position, are not 
same. 

The drive source may supply the driving force until the 
lens moves to the focussing position, When the driving 
direction of the driving force for moving the lens to a 
focussing point Where the lens is focused on the subject and 
the driving direction of the driving force for moving the 
diaphragm plate to desired either of the ?rst position or the 
second position, are same. 

The imaging unit may generate image data by converting 
the image of the subject into electric signals, the imaging 
apparatus further comprises a memory unit storing the image 
data. 

This summary of the invention does not necessarily 
describe all necessary features of the present invention. The 
present invention may also be a sub-combination of the 
above described features. The above and other features and 
advantages of the present invention Will become more 
apparent from the folloWing description of embodiments 
taken in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a block diagram of the imaging apparatus 
100. 

FIG. 2 is a perspective vieW of the drive mechanism 20. 
FIG. 3 shoWs a side vieW of the drive mechanism 20. 
FIG. 4 shoWs a cross-sectional vieW of the diaphragm 

adjusting mechanism 12. 
FIG. 5 shoWs a ?oWchart of the method of driving the 

drive mechanism 20. 
FIG. 6(a) shoWs the movement of the lens 18. 
FIG. 6(b) shoWs the movement of the lens 18. 
FIG. 7(a) shoWs the movement of the lens 18. 
FIG. 7(b) shoWs the movement of the lens 18. 
FIG. 8 shoWs a cross-sectional vieW of the diaphragm 

adjusting mechanism 12 in Which the diaphragm has a 
plurality of aperture conditions in addition to the open 
condition. 

FIGS. 9(a), 9(b) and 9(c) shoW the movement of the lens 
18 of the diaphragm adjusting mechanism 12. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The invention Will noW be described based on the pre 
ferred embodiments, Which do not intend to limit the scope 
of the present invention, but exemplify the invention. All of 
the features and the combinations thereof described in the 
embodiment are not necessarily essential to the invention. 

FIG. 1 shoWs a block diagram of an imaging apparatus 
100. The imaging apparatus 100 includes a drive mechanism 
20, an imaging unit 22, an imaging circuit 24, a processing 
unit 26, a memory unit 28 and a display unit 30. The imaging 
apparatus 100 may be, for example, a digital camera storing 
an image of a subject as digital data. 

The drive mechanism 20 includes a drive source 32, a 
transmission mechanism 11, a diaphragm adjusting mecha 
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6 
nism 12, a lens moving mechanism 14, a diaphragm 16 and 
a lens 18. The transmission mechanism 11 includes a slip 
mechanism 10. The drive source 32 supplies a driving force 
to the transmission mechanism 11, based on the signal 
output from the processing unit 26. The transmission mecha 
nism 11 transmits the driving force supplied by the drive 
source 32 to the diaphragm adjusting mechanism 12 and the 
lens moving mechanism 14. The diaphragm adjusting 
mechanism 12 adjusts the aperture condition of the dia 
phragm 16 using the driving force supplied from the trans 
mission mechanism 11. The lens moving mechanism 14 
moves the position of the lens 18 using the driving force 
supplied from the transmission mechanism 11. 
The transmission mechanism 11 takes either of tWo opera 

tional conditions including a ?rst condition Where the 
mechanism 11 is capable of conducting both adjustment of 
the diaphragm 16 and movement of the lens 18 and a second 
condition Where the mechanism 11 is capable of conducting 
either adjustment of the diaphragm 16 or movement of the 
lens 18. 
When the transmission mechanism 11 takes the ?rst 

operational condition, the transmission mechanism 11 trans 
mits the driving force supplied from the poWer source 32 to 
both the diaphragm adjusting mechanism 12 and the lens 
moving mechanism 14. When the transmission mechanism 
11 takes the second operational condition, the transmission 
mechanism 11 transmits the driving force supplied from the 
poWer source 32 to either the diaphragm adjusting mecha 
nism 12 or the lens moving mechanism 14. The slip mecha 
nism 10 is preferably capable of disconnecting provision of 
the driving force to either the diaphragm adjusting mecha 
nism 12 or the lens moving mechanism 14 by slipping When 
the mechanism 11 takes the second operational condition. 
Thus, at this time, the mechanism 11 transmits the driving 
force to the other of the diaphragm adjusting mechanism 12 
or the lens moving mechanism 14. 
The imaging unit 22 converts the image of a subject into 

electric signals and outputs the signals to the imaging circuit 
24. The imaging unit 22 may be, for example, a charged 
coupled device, Which Will be simply referred to as a CCD 
hereinafter, and is ideally capable of converting light into 
electric signals. The imaging circuit 24 undertakes a prede 
termined operation in Which the electric signals of the image 
of the subject are formed into image data and output to the 
processing unit 26. The processing unit 26 displays the 
image of the subject on the display unit 30, and stores the 
image data in the memory unit 28. 
As for another embodiment, the drive mechanism 20 of 

the present invention may be used as a drive mechanism of 
a silver halide type camera or a video camera. 

FIG. 2 is a perspective vieW of the drive mechanism 20. 
The lens moving mechanism 14 is comprised of a focus 
member 34, a lead screW 36 and a moving frame 56. The 
drive source 32 supplies the driving force to the lead screW 
36. The driving force supplied by the drive source 32 rotates 
the lead screW 36 in order to have the focus member 34 
move forWard and backWard in a direction parallel With 
respect to the optical axis of the lens 18. The moving frame 
56 supports the lens 18, not shoWn in FIG. 2 but shoWn in 
FIG. 1, and is connected to the focus member 34. Thus, the 
moving frame 56 moves With the focus member 34 along 
guide bars 54 and 58 in the direction of the optical axis of 
the lens 18. It means that the driving force supplied by the 
drive source 32 moves the lens 18 in the direction of its 
optical axis. 
The driving force generated by the drive source 32 is 

further transmitted to the diaphragm adjusting mechanism 
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12 through an output gear 38 and an idler gear 40. The 
diaphragm adjusting mechanism 12 is comprised of a slip 
spring 42, a slip gear 44, a diaphragm drive shaft 46, a 
linkage 48, a diaphragm plate 50 and a torsion spring 52. 
The diaphragm drive shaft 46 is formed With a protruding 
portion 47. The driving force is transmitted to the linkage 48 
via the protruding portion 47. The torsion spring 52 is 
designed to ?ll a space betWeen the protruding portion 47 
and the linkage 48 to prevent vibration of the diaphragm 
plate 50. The slip mechanism 10 shoWn in FIG. 1 is 
comprised of a slip spring 42, a slip gear 44 and a diaphragm 
drive shaft 46 shoWn in FIG. 2. 

FIG. 3 shoWs a side vieW of the drive mechanism 20. The 
drive source 32 may be, for example, a stepping motor or a 
servo motor, and is preferably capable of providing the 
driving force to the lead screW 36 for moving in either a 
normal driving direction or an opposite driving direction. 
The focus member 34 is connected to the lead screW 36 and 
moves forWard and backWard along the optical axis of the 
lens 18 in accordance With the driving direction of the lead 
screW 36. As the moving frame 56, not shoWn in FIG. 3, is 
connected to the focus member 34, the lens 18 also moves 
forWard and backWard along its optical axis, With the focus 
member 34. The output gear 38 transmits the driving force 
to the slip gear 44 via the idler gear 40, not shoWn in FIG. 
3. 

The slip spring 42 is provided betWeen the slip gear 44 
and the diaphragm drive shaft 46 to create a friction force 
betWeen these elements. Due to this friction force, the 
diaphragm drive shaft 46 is moved With the slip gear 44. 
Thus, When a force larger than the static friction force 
generated by the slip spring 42 is applied to the slip gear 44, 
the slip gear 44 slips With respect to the diaphragm drive 
shaft 46. At this time, even When the slip gear 44 is rotated, 
the diaphragm drive shaft 46 does not move. The driving 
force does not transmit to the diaphragm plate 50. 

In another embodiment, the slip spring 42 may be altered 
by a member that generates a friction force. The member 
embodied for this purpose may be an elastic member such as 
rubber, or a viscous material having a predetermined vis 
cosity. The movement direction of the diaphragm drive shaft 
46 varies in accordance With the movement direction of the 
lens 18. 

The movement amount of the lens 18 and the movement 
amount of the diaphragm plate 50 are determined based on 
the ratio of the diameters of the output gear 38 and the slip 
gear 44. The diaphragm plate 50 moves in accordance With 
the movement amount of the lens 18, thus, it is desirable that 
the diaphragm plate 50 is moved a lot by a only small 
movement of the lens 18. For example, the movement 
amount of the diaphragm plate 50 With respect to the 
movement amount of the lens 18 should be set based on the 
embodied optical system. Preferably, in one embodiment, 
the ratio of the movement amount of the lens 18 to the 
movement amount of the diaphragm plate 50 may be 1:5 to 
1:15. More preferably, the ratio of the movement amount of 
the lens 18 to the movement amount of the diaphragm plate 
50 may be 1:8 to 1:12. Thus, the lens and the diaphragm can 
be driven by the driving force provided from a single drive 
source 32. 

FIG. 4 shoWs a cross-sectional vieW of the diaphragm 
adjusting mechanism 12. The diaphragm plate 50 is formed 
With an aperture 50a. The diaphragm plate 50 is rotatable 
around a rotation axis 70. In this embodiment, the drive 
mechanism 20 can select either of the aperture conditions for 
the diaphragm, including an open condition or a small 
aperture condition. 
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The diaphragm drive shaft 46 transmits the driving force 

to the linkage 48 via the protruding portion 47. For example, 
When the diaphragm drive shaft 46 rotates in a direction “a” 
in FIG. 4, the diaphragm plate 50 moves aWay from the 
optical axis, thus making the diaphragm take the open 
condition. When, on the other hand, the diaphragm drive 
shaft 46 rotates in a direction “b” in FIG. 4, the diaphragm 
plate 50 takes position 51 shoWn by a broken line, making 
the diaphragm take the small aperture condition. The dia 
phragm adjusting mechanism 12 further includes a position 
restrictor 49 that restricts the range of movement of the 
diaphragm plate 50. For example, the position restrictor 49 
may be an aperture having a rectangular shape that receives 
a protrusion of the linkage 48, to connect the diaphragm 
plate 50 and the linkage 48. Thus, the movement range of the 
diaphragm plate 50 is restricted by a position restrictor 49 
provided to the diaphragm plate 50. As the movement of the 
diaphragm plate 50 is restricted, a force larger than the static 
friction force generated by the slip spring 42 is applied to the 
diaphragm drive shaft 46. At this time, even When the slip 
gear 44 is rotated, the diaphragm drive shaft 46 does not 
move. 

The amount of movement of the lens 18 necessary for 
changing the condition of the diaphragm, by moving the 
diaphragm plate 50 from the position Where the diaphragm 
takes the open condition to the position Where the diaphragm 
takes the small aperture condition, depends on the ratio of 
the diameters of the slip gear 44 to the output gear 38. This 
amount of movement of the lens 18 necessary for changing 
the condition of the diaphragm Will be referred to as, 
“movement amount necessary for changing”, in the folloW 
mg. 

FIG. 5 shoWs a ?oWchart for driving the drive mechanism 
20. The imaging apparatus 100 measures the brightness of 
the subject (step S10), and selects the condition of the 
diaphragm in accordance With the brightness of the subject 
(step S12). The imaging apparatus 100 moves the lens 18 
from one edge to another edge of a movable range for the 
lens 18 and continuously measures the brightness of a 
predetermined area of the subject for focusing the lens 18 on 
the subject (step S14). The imaging apparatus 100 detects 
the position of the lens 18 Where the highest frequency 
component occurs, based on the obtained data related to the 
brightness and the position of the lens 18. The imaging 
apparatus 100 detects, for example, the position of the lens 
18 as a focussing position Where the brightness of each 
picture element varies most (step S16). 

The detected focussing position is set as a movement 
position of the lens 18 (step S18). The driving procedure is 
determined based on the condition for the diaphragm 
selected at step S12 and the focussing position (step S20). 
The poWer source 32 supplies the driving force based on the 
determined driving procedure (step S22). 

FIGS. 6(a) and 6(b) shoW the movement of the lens 18 in 
driving the drive mechanism 20, in accordance With step S14 
to step S22 of FIG. 5. In FIG. 6(a), the transverse direction 
shoWs the position of the lens 18, and the vertical direction 
shoWs the time course. Oblique lines 76a, 76b, 82a and 82b 
in FIGS. 6(a) and 6(b) respectively shoW the movement 
amount necessary for changing. The lens 18 is capable of 
positioning betWeen a point at in?nity INF and a proximate 
point N for focussing the subject. The movement amounts 
necessary for changing, shoWn by the oblique lines 76a, 76b, 
82a and 82b, are provided such that the diaphragm plate 50 
can be moved to take either of the desired conditions for the 
diaphragm even When the focussing point becomes the point 
at in?nity INF or the proximate point N. 
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The area between the point at in?nity INF and the 
proximate point N Will be referred to as “a predetermined 
moving area” in the following. The lens moving mechanism 
14 is capable of moving the lens 18 Within the area including 
the predetermined moving area and the movement amount 
necessary for changing. Adirection from the point of in?nity 
INF to the proximate point N is de?ned as a direction A, and 
a direction from the proximate point N to the point at in?nity 
INF is de?ned as a direction B in FIGS. 6(a) and 6(b). It is 
obvious to those skilled in the art that the relationship 
betWeen the movement direction of the lens 18 and the 
condition for the diaphragm can be arbitrarily set by the 
driving force, in other Words, the transmission mechanism. 
In this embodiment, it is assumed that When the lens 18 
moves along the direction A, the diaphragm plate 50 is 
moved in order to have the diaphragm in the open condition, 
and When the lens 18 moves along the direction B, the 
diaphragm has the small aperture condition. 

FIG. 6(a) shoWs the movement of the lens 18, in Which 
the lens 18 is moved to a focussing position and then the 
diaphragm plate 50 is moved in order to have the diaphragm 
take the open condition. The movement of the lens 18 Will 
be explained With reference to FIG. 6(a) and the ?oWchart 
of FIG. 5. Apath 70 shoWs the movement of the lens 18 at 
step s14 of FIG. 5. Firstly, the lens 18 moves from the point 
at in?nity INF to the proximate point N for detecting a 
focussing point. The position Within the path 70, Where the 
highest frequency component occurs, is set as the focussing 
point. 

Paths 72 and 74 shoW the movement of the lens 18 at step 
22 of FIG. 5. In the path 72, the actual movement direction 
of the lens 18 and the movement direction of the lens 18 for 
moving the diaphragm plate 50 in order to take the open 
condition, are not the same. Therefore, the lens 18 further 
moves in the direction B from the focussing point, for the 
movement amount necessary for changing. In the path 74, 
the lens 18 moves in the direction A for the movement 
amount necessary for changing. Thus, the lens 18 moves to 
the focussing position With the diaphragm taking the open 
condition. Furthermore, as the lens 18 moves in the same 
direction A in Which the focussing point is detected, any 
error caused by backlash can be prevented. 

FIG. 6(b) shoWs the movements of the lens 18, by Which 
the lens 18 is moved to a focussing position and then the 
diaphragm plate 50 is moved in order to have the diaphragm 
take the small aperture condition. The movement of the lens 
18 Will be explained With reference to FIG. 6(b) and the 
?oWchart of FIG. 5. A path 78 shoWs the movement of the 
lens 18 at step s14 of FIG. 5 and is the same as the path 70. 
Therefore, explanation to the path 78 Will be omitted here. 
Apath 80 shoWs the movement of the lens 18 at step s22 of 
FIG. 5. In the path 80, the actual movement direction of the 
lens 18 and the movement direction of the lens 18 for 
moving the diaphragm plate 50 in order to have the dia 
phragm take the small aperture condition, are the same. 
Thus, in this case, by moving the lens 18 to the focussing 
position, the diaphragm has the desired small aperture 
condition. As the lens 18 moves in the direction B, Which is 
opposite to the direction A Where the focussing point is 
detected, there may be error caused by backlash. HoWever, 
since the diaphragm has the small aperture condition, depth 
of focus is large, so there Will be little in?uence of the error 
caused by the backlash. 

FIGS. 7(a) and 7(b) shoW the movement of the lens 18 
When the imaging apparatus 100 has a function that can 
measure the distance to a subject. When the imaging appa 
ratus 100 can measure the distance to a subject, a focussing 
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point can be calculated based on the distance to the subject 
and a characteristic of the lens 18. Therefore, in this case, 
step S14 of FIG. 5 can be omitted. 

FIG. 7(a) shoWs the movement of the lens 18, Where the 
lens 18 is moved to a focussing position measured previ 
ously and then the diaphragm plate 50 is moved in order to 
have the diaphragm take the open condition. A path 84 
represents step S22 of FIG. 5. In the path 84, the actual 
movement direction of the lens 18 and the movement 
direction of the lens 18 for moving the diaphragm plate 50 
in order to have the diaphragm take the open condition are 
the same. Thus,by moving the lens 18 to the focussing 
position, the diaphragm has the desired open condition. 

FIG. 7(b) shoWs the movements of the lens 18, Where the 
lens 18 is moved to a focussing position measured 
previously, and then the diaphragm plate 50 is moved in 
order for the diaphragm to have the small aperture condition. 
Paths 86 and 88 shoW step S22 of FIG. 5. In the path 86, the 
actual movement direction of the lens 18 and the movement 
direction of the lens 18 for moving the diaphragm plate 50 
in order for the diaphragm to have the small aperture 
condition, are not the same. Thus, the lens 18 continues 
moving in the direction A after passing the focussing point 
for the movement amount necessary for changing. Then, in 
the path 88, the lens 18 moves in the direction B for the 
movement amount necessary for changing. Therefore, the 
lens 18 moves to the focussing position, With the diaphragm 
having the small aperture condition. 

Although the present invention has been described by Way 
of exemplary embodiments, it should be understood that 
many changes and substitutions may be made by those 
skilled in the art Without departing from the spirit and the 
scope of the present invention Which is de?ned only by the 
appended claims. Some of these embodiments Will be 
described in the folloWing. 
As for the ?rst altered embodiment, the diaphragm may 

have a plurality of aperture conditions. FIG. 8 shoWs a 
cross-sectional vieW of the diaphragm adjusting mechanism 
12 in Which the diaphragm has a plurality of aperture 
conditions in addition to the open condition. The diaphragm 
plate 64 includes a plurality of apertures 64a and 64b. The 
diaphragm drive shaft 60 includes a plurality of concave 
portions 60a, 60b and 60c. Furthermore, the diaphragm 
adjusting mechanism 12 includes a stack spring 62 that ?ts 
With concave portions 60a, 60b and 60c, to ?x the dia 
phragm drive shaft 60. The driving force is transmitted from 
the output gear 38 to the diaphragm drive shaft 60 via the 
slip mechanism 10. The diaphragm drive shaft 60 is con 
nected With the diaphragm plate 64 and adjusts the position 
of the diaphragm plate 64 in accordance With the rotational 
angle of the diaphragm drive shaft 60. 

FIGS. 9(a), 9(b) and 9(c) shoW the movements of the lens 
18 of the diaphragm adjusting mechanism 12, explained 
With reference to FIG. 8. FIG. 9(a) shoWs the movements of 
the lens 18 moving to a focussing position, With the dia 
phragm having the aperture 64b. Apath 90 shoWs step S14 
of FIG. 5 and is the same as the path 70 of FIG. 6. Thus, 
explanation to the path 90 Will be omitted. Apath 92 shoWs 
step S22 of FIG. 5. In the path 92, the actual movement 
direction of the lens 18 and the movement direction of the 
lens 18 for moving the diaphragm plate 50 in order for the 
diaphragm to have the aperture 64b, are the same. Thus, 
When the lens 18 moves to the focussing position, the 
diaphragm becomes the aperture 64b. 

FIG. 9(b) shoWs the movement of the lens 18 moving to 
a focussing position, With the diaphragm having the aperture 
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64a. Apath 91 shows step S14 of FIG. 5 and is the same as 
the path 70 of FIG. 6. Paths 94 and 95 shoW step S22 of FIG. 
5. In the path 94, the actual movement direction of the lens 
18 and the movement direction for moving the diaphragm 
plate 50 in order for the diaphragm to become the aperture 
64a, are not the same. Thus, the lens 18 further moves in the 
direction B for the movement amount necessary for chang 
ing. The movement amount necessary for changing is equal 
to the movement amount of the lens 18 necessary for moving 
the diaphragm plate 50 in order for the diaphragm to change 
to the aperture 64a from the aperture 64b. It means that the 
movement amount necessary for changing is the movement 
amount of the lens 18 necessary for the concave portion 60a 
to ?t With the stack spring 62, instead of the concave portion 
60b. In the path 95, the lens 18 moves in the direction A for 
the movement amount necessary for changing. Thus, the 
lens 18 moves to the focussing position and the diaphragm 
becomes the aperture 64a. 

FIG. 9(c) shoWs the movement of the lens 18 moving to 
a focussing position Whilst having the diaphragm open. The 
path 93 shoWs step S14 of FIG. 5 and is the same as the path 
70 of FIG. 6. Thus, explanation of the path 70 Will be 
omitted. Paths 96 and 97 shoW step 22 of FIG. 5. In the path 
96, the actual movement direction of the lens 18 and the 
movement direction of the lens 18 by Which the diaphragm 
becomes open are not the same, thus, the lens 18 further 
moves in the direction B for the movement amount neces 
sary for changing. The movement amount necessary for 
changing is equal to the movement amount of the lens 18 
necessary for moving the diaphragm plate 50 in order for the 
diaphragm to have the open condition. It means that the 
movement amount necessary for changing is the movement 
amount of the lens 18 necessary for the concave portion 600 
to ?t With the stack spring 62 instead of the concave portion 
60a. In the path 97, the lens 18 moves in the direction A for 
the movement amount necessary for changing. Thus, the 
lens 18 moves to the focussing position, With the diaphragm 
taking the open condition. Therefore, by forming a plurality 
of apertures on the diaphragm plate 64 and varying the 
movement amount necessary for changing in accordance 
With the position of the apertures, the diaphragm can have a 
plurality of aperture conditions. 
As for the second altered embodiment, the drive mecha 

nism 20 may have a Zoom lens attached to the diaphragm 
plate 50. By providing the Zoom lens to the diaphragm plate 
50, tWo mechanisms including: moving the lens 18 to a 
focussing position and changing the Zoom condition, can be 
driven by a single drive source 32. 

As for the third altered embodiment, the drive mechanism 
20 may move a Zoom lens instead of the focus lens. Thus, 
tWo mechanisms including: moving the Zoom lens, and 
adjusting aperture conditions of the diaphragm, can be 
driven by a single drive source 32. 

As described above, according to the present invention, 
tWo mechanisms including moving the lens, and adjusting 
the aperture conditions of the diaphragm can be driven by a 
single drive source. 

Although the present invention has been described by Way 
of exemplary embodiments, it should be understood that 
many changes and substitutions may be made by those 
skilled in the art Without departing from the spirit and the 
scope of the present invention Which is de?ned only by the 
appended claims. 
What is claimed is: 
1. A drive mechanism for moving a lens and adjusting a 

diaphragm using a driving force supplied by a single drive 
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source, comprising a transmission mechanism capable of 
taking a ?rst transmitting condition by Which said driving 
force is transmitted for both adjusting said diaphragm and 
moving said lens, and a second transmitting condition by 
Which said driving force is transmitted for either adjusting 
said diaphragm or moving said lens; 

Wherein both said lens and said diaphragm are driven 
While said drive source is supplying said driving force 
to said transmission mechanism taking said ?rst trans 
mitting condition, and either said lens or said dia 
phragm is driven While said drive source is supplying 
said driving force to said transmission mechanism 
taking said second transmitting condition. 

2. A drive mechanism as set forth in claim 1, Wherein said 
transmission mechanism includes a slip mechanism pro 
vided betWeen said drive source and at least one of said 
diaphragm and said lens, said slip mechanism transmitting 
said driving force to at least one of said diaphragm and said 
lens via a frictional force generated by said slip mechanism 
While said drive source is supplying said driving force to 
said transmission mechanism taking said ?rst transmitting 
condition, and disconnecting transmission of said driving 
force to at least one of said diaphragm and said lens by 
slipping betWeen said driving source and said at least one of 
said diaphragm and said lens While said drive source is 
supplying said driving force to said transmission mechanism 
taking said second transmitting condition. 

3. A drive mechanism as set forth in claim 2, Wherein said 
drive mechanism further includes a lens moving mechanism 
moving said lens along an optical aXis of said lens, said drive 
source and said lens moving mechanism being connected 
Without said slip mechanism therebetWeen, and said drive 
source and said diaphragm being connected via said slip 
mechanism, said slip mechanism disconnecting transmis 
sion of said driving force to said diaphragm by slipping 
betWeen said driving source and said diaphragm and trans 
mitting said driving force to said lens While said drive source 
is supplying said driving force to said transmission mecha 
nism taking said second transmitting condition. 

4. A drive mechanism as set forth in claim 3, Wherein said 
diaphragm comprises: 

a diaphragm plate adjusting luminous energy applied to 
said lens; and 

a position restrictor restricting a movement range of said 
diaphragm plate such that said diaphragm plate 50 can 
only move as necessary for adjusting said diaphragm, 

Wherein said slip mechanism is provided betWeen said 
drive source and said diaphragm plate, and said slip 
mechanism disconnects transmission of said driving 
force to said diaphragm by slipping betWeen said 
driving source and said diaphragm When said position 
restrictor restricts movement of said diaphragm plate. 

5. A drive mechanism as set forth in claim 4, Wherein said 
drive source supplies said driving force to either a forWard 
driving direction or a backWard driving direction, 

said lens moving mechanism includes a mechanism mov 
ing said lens along said optical aXis thereof in accor 
dance With said driving direction of said driving force, 
and 

said diaphragm mechanism includes a mechanism mov 
ing said diaphragm plate betWeen a ?rst position to a 
second position, both provided Within said moving 
range in accordance With said driving direction of said 
driving force. 

6. A drive mechanism as set forth in claim 5, Wherein said 
lens moving mechanism moves said lens Within a moving 
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range including a ?rst range necessary for moving said lens 
to focus on a subject, and a second range necessary for 
moving said lens in order for said diaphragm plate to move 
from said ?rst position to said second position or from said 
second position to said ?rst position of said lens. 

7. A drive mechanism as set forth in claim 6, Wherein said 
drive source supplies said driving force until said lens moves 
to said focussing position, further supplies said driving 
force, in a same direction, for a movement amount necessary 
for having said diaphragm plate move from said ?rst posi 
tion to said second position, or from said second position to 
said ?rst position, and supplies said driving force, in an 
opposite direction from said same direction, for said move 
ment amount necessary for changing, When said driving 
direction of said driving force for moving said lens to a 
focussing point Where said lens is focused on said subject 
and said driving direction of said driving force for moving 
said diaphragm plate to a desired either said ?rst position or 
said second position, are not same. 

8. A drive mechanism as set forth in claim 7, Wherein said 
drive source supplies said driving force until said lens moves 
to said focussing position, When said driving direction of 
said driving force for moving said lens to a focussing point 
Where said lens is focused on said subject and said driving 
direction of said driving force for moving said diaphragm 
plate to desired either said ?rst position or said second 
position, are same. 

9. A drive mechanism as set forth in claim 6, Wherein said 
diaphragm plate is formed With a plurality of apertures each 
having different diameters, said diaphragm plate being 
moved by said drive source supplying said driving force 
until said lens moves to said focussing position, further 
supplying said driving force in a same direction for a 
movement amount necessary for having a desired aperture 
from among said plurality of apertures overlie a predeter 
mined position, and supplying said driving force in an 
opposite direction from said same direction for said 
movement, such that light is applied to said lens through said 
desired aperture. 

10. A method of driving for moving a lens and adjusting 
a diaphragm by a driving force supplied by a single drive 
source, comprising: 

driving said lens and said diaphragm While said drive 
source is supplying said driving force to said transmis 
sion mechanism, taking a ?rst transmitting condition by 
Which said driving force is transmitted for both adjust 
ing said diaphragm and moving said lens, and 

driving either said lens or said diaphragm While said drive 
source is supplying said driving force to said transmis 
sion mechanism taking said second transmitting 
condition, by Which said driving force is transmitted for 
either adjusting said diaphragm or moving said lens. 

11. A method of driving for moving a lens to a focussing 
point Where said lens is focussed on a subject and adjusting 
a diaphragm based on brightness of said subject, compris 
ing: 

determining a condition for said diaphragm used for 
photographing said subject by detecting brightness of 
said subject, 

detecting said focussing position; and 
judging Whether a ?rst driving direction for moving said 

lens to said focussing position and a second driving 
direction for moving a diaphragm plate shutting out 
light to be applied to said lens to either a ?rst position 
or a second position, are same; 

said method further comprising, When said driving direc 
tions are same, supplying said driving force for moving 
said lens to said focussing position 
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said method further comprising, When said driving direc 

tions are not same, 

supplying said driving force until said lens moves to said 
focussing position, 

further supplying said driving force, in a same direction, 
for a movement amount necessary for having said 
diaphragm plate move from said ?rst position to said 
second position, or from said second position to said 
?rst position, and 

supplying said driving force, in an opposite direction from 
said same direction, for said movement amount neces 
sary for changing. 

12. An imaging apparatus for photographing a desired 
subject, comprising: 

an imaging unit forming an image of said subject; 
a lens imaging said subject on said imaging unit; 
a diaphragm adjusting luminous energy applied to said 

lens; and 
a drive mechanism moving said lens and adjusting said 

diaphragm by a driving force supplied from a drive 
source; 

Wherein said drive mechanism comprising a transmission 
mechanism capable of taking a ?rst transmitting con 
dition by Which said driving force is transmitted for 
both adjustment of said diaphragm and movement of 
said lens, and a second transmitting condition by Which 
said driving force is transmitted for either adjustment of 
said diaphragm or movement of said lens; and 

both said lens and said diaphragm are driven While said 
drive source is supplying said driving force to said 
transmission mechanism taking said ?rst transmitting 
condition, and either said lens or said diaphragm is 
driven While said driving source is supplying said 
driving force to said transmission mechanism taking 
said second transmitting condition. 

13. An imaging apparatus as set forth in claim 12, Wherein 
said transmission mechanism includes a slip mechanism 
provided betWeen said drive source and at least one of said 
diaphragm and said lens, said slip mechanism transmitting 
said driving force to at least one of said diaphragm and said 
lens via a frictional force generated by said slip mechanism 
While said drive source is supplying said driving force to 
said transmission mechanism taking said ?rst transmitting 
condition, and disconnecting transmission of said driving 
force to at least one of said diaphragm and said lens by 
slipping betWeen said driving source and said at least one of 
said diaphragm and said lens While said drive source is 
supplying said driving force to said transmission mechanism 
taking said second transmitting condition. 

14. An imaging apparatus as set forth in claim 13, Wherein 
said drive mechanism further includes a lens moving mecha 
nism moving said lens along an optical aXis of said lens, said 
drive source and said lens moving mechanism being con 
nected Without said slip mechanism therebetWeen, and said 
drive source and said diaphragm being connected via said 
slip mechanism, said slip mechanism disconnecting trans 
mission of said driving force to said diaphragm by slipping 
betWeen said driving source and said diaphragm and trans 
mitting said driving force to said lens While said driving 
source is supplying said driving force to said transmission 
mechanism taking said second transmitting condition. 

15. An imaging apparatus as set forth in claim 14, Wherein 
said diaphragm comprises: 

a diaphragm plate adjusting luminous energy applied to 
said lens; and 
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a position restrictor restricting a movement range of said 
diaphragm plate such that said diaphragm plate 50 can 
only move as necessary for adjusting said diaphragm, 

Wherein said slip mechanism is provided betWeen said 
drive source and said diaphragm plate, and said slip 
mechanism disconnects transmission of said driving 
force to said diaphragm by slipping betWeen said 
driving source and said diaphragm When said position 
restrictor restricts movement of said diaphragm plate. 

16. An imaging apparatus as set forth in claim 15, Wherein 
said drive source supplies said driving force in either a 
forWard driving direction or a backward driving direction, 

said lens moving mechanism includes a mechanism mov 
ing said lens along said optical aXis thereof in accor 
dance With said driving direction of said driving force, 
and 

said diaphragm mechanism includes a mechanism mov 
ing said diaphragm plate betWeen a ?rst position to a 
second position, both provided Within said moving 
range in accordance With said driving direction of said 
driving force. 

17. An imaging apparatus as set forth in claim 16, Wherein 
said lens moving mechanism moves said lens Within a 
moving range including a ?rst range necessary for moving 
said lens to focus on a subject, and a second range necessary 
for moving said lens in order for said diaphragm plate to 
move from said ?rst position to said second position or from 
said second position to said ?rst position of said lens. 
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18. An imaging apparatus as set forth in claim 17, Wherein 

said drive source supplies said driving force until said lens 
moves to said focussing position, further supplies said 
driving force, in a same direction for an amount necessary 
for having said diaphragm plate move from said ?rst posi 
tion to said second position, or from said second position to 
said ?rst position, and supplies said driving force in an 
opposite direction from said same direction for said amount 
necessary for changing, When said driving direction of said 
driving force for moving said lens to a focussing point Where 
said lens is focused on said subject and said driving direction 
of said driving force for moving said diaphragm plate to 
desired either of said ?rst position or said second position, 
are not same. 

19. An imaging apparatus as set forth in claim 18, Wherein 
said drive source supplies said driving force until said lens 
moves to said focussing position, When said driving direc 
tion of said driving force for moving said lens to a focussing 
point Where said lens is focused on said subject and said 
driving direction of said driving force for moving said 
diaphragm plate to desired either of said ?rst position or said 
second position, are same. 

20. An imaging apparatus as set forth in claim 19, Wherein 
said imaging unit generates image data by converting said 
image of said subject into electric signals, 

said imaging apparatus further comprises a memory unit 
storing said image data. 

* * * * * 


